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(67)  The object of the invention refers to a system
for the control and management of polyurethane foam
blocks (3) in a manufacturing plant with a foaming ma-
chine (1) and a cutting device, wherein the foaming ma-
chine (1) sends manufacturing data to a server (8), a
printer (4) receives data from the server (8), the server
(8) sends instructions to the electronic devices (5) of the
movement to be performed to a certain block (3), the

electronic devices (5) send information to the server (8)
on a block (3), the RFID (6) gates send information to
the server (8) on the movement detected in a block (3),
so that the server (8) controls the situation of each block
(3)inthe plantinrealtime. A further object of the invention
is the method to control and manage polyurethane foam
blocks (3) used in the above-mentioned system.
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Description
OBJECT OF THE INVENTION

[0001] The presentinvention refers to a system for the
control and management of polyurethane foam blocks
from their manufacture to their sale to customers, includ-
ing intermediate stages of processing and storage which
allows for increasing control at the plant, thus enhancing
its resources and increasing the plant’s performance and
efficiency. The invention also discloses the method car-
ried out by the system.

TECHNICAL PROBLEM TO ADDRESS AND BACK-
GROUND OF THE INVENTION

[0002] In the current state of the art, the manufacture
of polyurethane foam blocks comprises the following
stages:

a) Foaming: It is carried out using a foaming ma-
chine. Itis a continuous chemical process which re-
sults in a continuous block of polyurethane foam.
b) Cutting the block: The blocks are cut with the di-
mensions of the area where they are to be stored
upon exiting the foaming machine.

c) Curing: Blocks undergo a drying stage where they
acquire their final features. This process depends on
a series of factors, such as the type of foam or the
weather. It usually lasts about one or two days.

d) Storage: An area is made available to store the
blocks which are to be subsequently processed,
based on the clients’ needs.

e) Processing: The blocks are processed in this area
based on the final product required to be manufac-
tured, and they may be cut, glued, packaged or un-
dergo a combination of these processes.

[0003] These stages are clearly differentiated and
physically separated from each other. Currently, the op-
erations comprising the transport of the blocks during the
different stages are carried out manually without any kind
of automated management.

[0004] Likewise, the operators register the location of
the blocks, in the storage area, manually.

[0005] Therefore, the planning of the manufacturing
plant is conducted based on said manual data, subject
to human mistakes, such that the system data may be
incomplete or incorrect, there being no assurance there-
of.

[0006] Another problem lies in the fact that the data
input into the system may be incorrect or tampered on
purpose with the intention of stealing foam blocks or mak-
ing them disappear.

[0007] In addition, this manual control is not conducted
in real time, since itdepends on the operator, this leading
to the oversight of blocks during their storage, which is
in turn translated into a loss of the block’s technical fea-
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tures or even its degradation, thus making it useless, with
the related economic loss and reduction of effectiveness
of the manufacturing plant.

[0008] The present invention describes a control and
management system that prevents this kind of problems,
optimizing the efficiency of a manufacturing plant of poly-
urethane foam blocks and the method carried out by the
system.

DESCRIPTION OF THE INVENTION

[0009] The present invention describes a control and
management system of polyurethane foam blocks in a
manufacturing plant and the method followed by said sys-
tem.

[0010] The plant includes a foaming machine and a
cutting device as the first steps for the manufacture of
blocks.

[0011] In addition, the plant includes a printer for print-
ing RFID labels, which are attached to each block for
their identification, two RFID gates to control the move-
ment of the blocks entering and leaving the storage ar-
eas, at least one electronic device and one server.
[0012] Thefoaming machine, the printer, the electronic
devices and the RFID gates are connected to the server
tosend andreceive data by means of a connection, which
may be through a wireless network access point.
[0013] Thus, the server controls the location of every
block in the plant in real time.

[0014] The system information in the server is located
in a database accessed through different permission lev-
els. Thus, an operator needs to be previously registered
in order to send information from an electronic device to
the server. Apart from permissions at a plant-operator
level, there is also a an administration-level permission
and another permission at external-user level to access
information on the blocks in stock and to make purchases
and reservations.

[0015] One of the server options is the possibility of
issuing warnings in the event of detecting that one block
has exceeded the defined length of stay in an area of the
plant.

[0016] The system may alsoincorporate a dimensional
station to control the weight and dimensions of a newly
manufactured block. This station would also be connect-
ed to the server, to which the data related to the meas-
urements carried out would be sent.

[0017] The electronic devices may be notebooks, tab-
lets, mobile phones or similar devices.

[0018] The procedure to be followed by the system
comprises the following stages:

a) issuing manufacturing data related to one block
from the foaming machine to the server;

b) issuing data related to the manufactured block
from the server to the RFID printer;

c) placing the RFID label in the manufactured block;
d) having a registered user move the manufactured
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block to the curing area;

e) issuing instructions from the server to move a
block from the curing area to the storage area;

f) having a registered operator move a block from
the curing area to the storage area through an RFID
gate, said RFID gate issuing to the server the en-
trance movement record of the block in the storage
area;

g) issuing to the server the block location record in
the storage area by means of an electronic device
handled by a registered operator;

h) issuing information on an order from the server;

i) having a registered operator move a block from
the storage area to the processing area going
through an RFID gate, said RFID gate issuing the
exit movement record of the block from the storage
area to the server;

j) having a registered operator conduct cutting oper-
ations on the block in the processing area;

k) having a registered operator conduct packaging
operations of the cut block in the processing area.

[0019] In addition, after stage d), the following stage
may comprise:

I) having a registered operator issue to the server
the block location record in the curing area by means
of an electronic device.

[0020] During any of the stages of the method, a reg-
istered operator may send information to the server as
to defects that may be detected in a block while they are
being manipulated.

BRIEF DESCRIPTION OF THE FIGURES

[0021] Tocompletethe invention being described, and
in order to help understand the characteristics of the in-
vention, according to a preferred embodiment thereof, it
is accompanied by a set of drawings in which the figures
described below have been represented, for purely illus-
trative purposes and should not be construed as limiting:

- Figure 1 shows a perspective view of the manufac-
turing area.

- Figure 2 shows a perspective view of an operator
transporting a block to the storage area.

- Figure 3 shows a perspective view of all the areas
in the plant.

Provided below is a list of the references used in the
figures:

1. Foaming machine.

2. Cutting device.

3. Polyurethane foam block.
4. RFID-label printer.

5. Electronic device.
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6. RFID gate.

7. Wireless network access point.
8. Server.

10. Manufacturing area.

20. Curing area.

30. Storage area.

40. Processing area.

DESCRIPTION OF APREFERRED EMBODIMENT OF
THE INVENTION

[0022] The present invention describes a control and
management system of polyurethane foam blocks (3) in
a manufacturing plant, the configuration and design of
which allow toincrease plant control, optimize its resourc-
es and increase its performance and efficiency. The
method carried out by the system is also described.
[0023] To conductthe control and management of the
blocks (3), the system uses, on the one hand, control
elements by means of radio frequency, such as RFID
labels and several RFID gates (6) to read these labels
and, on the other hand, electronic devices (5) connected
to a server (8) by means of wireless technology through
a wireless network access point (7).

[0024] In addition, the different areas of the plant in-
volved in processing a block (3), from the manufacturing
order until the receipt of the order, are separate and in-
dependent. Therefore, the different areas are implement-
ed: a manufacturing area (10), a curing area (20), a stor-
age area (30) and a processing area (40).

[0025] The operators from the different areas (10, 20,
30, 40) have access to the server (8), prior registration,
by means of electronic devices (5), such as notebooks,
tablets, mobile phones or similar, so that not only can
they receive instructions, but also input data in the server
(8). There are different levels to access the server (8),
such that each user has access to specific parts of the
server (8).

[0026] The process followed by a foam block (3) in the
plant is that described below.

[0027] The process begins in the manufacturing area
(10) with the receipt of the manufacturing order. Thus, a
registered operator begins the manufacture of a block
(3) in a foaming machine (1). Upon leaving the machine
(1), there is a cutting device (2) which proceeds to cut
the block with the dimensions indicated in the received
manufacturing order.

[0028] Afterwards, the block (3) moves to the dimen-
sional station, where the manufactured block (3) is
weighed and a dimensional reading is carried out, for
control purposes. The dimensional station is also con-
nected to the server (8), such that the data from the di-
mensional reading may be sent.

[0029] Once generated and verified, the block (3) is
added in the server (8). The record may be performed in
two ways. The first is by generating a machine signal
confirming the production of the requested block (3). The
second is by generating a signal using a presence de-
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tector at the exit of the cutting device (2), which confirms
the performance of the requested order.

[0030] The signal generated is sent to the server (8)
which, upon detecting that a block (3) has been produced,
sends information to an RFID printer (4) to print an RFID
label that includes an identification code of the block (3).
The label is placed in the manufactured block (3), thus
identifying each block (3).

[0031] Therefore, the data from the foaming machine
(1) as to material, dimensions of the block (3) to be man-
ufactured and the manufacturing date, along with the ac-
tual data measured in the dimensional station, the code
of the block (3) generated by the RFID printer (4) are sent
to the server (8) to become part of the database that
contains the information related to the plant’s activity.
[0032] In this way, the data registered in the server (8)
upon labelling a block (3) are the following:

- block code,

- the features of the material such as, for example,
density,

- theoretical weight and dimensions of the block,

- actual weight and dimensions of the block,

- manufacturing date and time of the block.

[0033] The recently manufactured block (3) is trans-
ported by an operator, who, as mentioned, must be reg-
istered in the server (8), to the curing area (20), where it
will remain during a pre-determined period based on its
features before being sent to the storage area (30). The
operator, by means of an electronic device (5), records
the movement of the block (3), also recording the date
and time. Optionally, the location of the block (3) in the
curing area (20) is also recorded, thus inputting these
data in the server (8).

[0034] Asindicated, after a pre-determined period, the
server issues an order to transport the block (3) from the
curing area (20) to the storage area (30).

[0035] A registered operator is in charge of transport-
ing the block from the curing area (20) to the storage area
(30).

[0036] The storage area (30) incorporates an RFID
reading gate (6) both for the entrance and the exit, such
that the RFID gate (6) control both the movements of
entrance coming from the curing area (20) and the move-
ments of exit towards the processing area (40). RFID
gates (6) are connected to the server (8) such that the
movements detected are recorded in the server (8).
[0037] As in the curing area (20), the operator, by
means of an electronic device (5), records the location
of the block (3) in the storage area (30), incorporating
these data in the server (8).

[0038] When a block (3) needs to be moved as aresult
of the receipt of a sales order, the data are input in the
server (8). An operator receives the data referred to the
block (3) to be moved, its location and the operations to
be performed in the processing area (40), especially as
to dimensions and packaging.
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[0039] Once the operator has located the block (3) in
question, the operator takes it from the storage area (30)
to the processing area (40), going through the RFID gate
(6) to exit the storage area (30), which detects the move-
ment and records it in the server (8).

[0040] In the processing area (40), the block (3) is cut
with the appropriate measures and is packaged accord-
ing to the received order. A registered operator inputs
these operations in an electronic device (5), such that
they are also recorded in the server (8).

[0041] At any point of the block (3) manipulation, the
operator inspects the block (3) to detect any defect or
quality-related detail that may have passed unnoticed.
Should any anomaly be detected, it is input in the elec-
tronic device (5) to be recorded in the server (8).

[0042] It should be noted that any movement carried
out by the server (8), be it inputting or outputting data,
also includes the time in which it is carried out.

[0043] Therefore, the data incorporated in the server
(8) related to every block (3) in any area (10, 20, 30, 40)
of the plant are as follows:

- Age of the block (3).

- Position of the block (3).

- Length of stay in each area (10, 20, 30, 40).

- Operators who have manipulated the block (3) in
each operation.

- Manipulation times between areas (10, 20, 30, 40).

- Status of the block (3) by means of parameters con-
trolling the quality of the block (3), as to dirt or cracks,
among others.

[0044] With these data, which is updated in real time,
the entire plant is controlled and managed, delivering an
ideal performance.

[0045] Inserver(8)itis known, atalltimes, where each
block (3) is located, the status thereof or the storage pe-
riod. This allows for the selection of the most favourable
block (3) at all times, thus allowing, for example, to make
older blocks (3) exit first..

[0046] In addition, the server (8) has a warning system
to warn if a block (3) exceeds a pre-determined time in
an area (10, 20, 30, 40) in particular.

[0047] In addition, based on the information recorded
in the server (8), data are obtained on the efficiency of
the plant, such as the following:

- movements per hour of each block (3),

- material volume moved per hour,

- efficiency ofthe workers as to the movements carried
out,

- control or care in the manipulation of the operators
when moving the blocks (3) so as to avoid damages,

- detecting defects by operators.

[0048] The server (8) information is located in a cloud-
based database, accessible not only from any location
inside the plant, but also outside. To have access to the
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database, an access permission is needed, which has
different levels. Thus, depending on the permission
granted, information may be accessed with restrictions.
[0049] There are three permission levels:

- Foaming operator: Has access to the data for the
manufacture of the block, that is, theoretical dimen-
sions and the density of the block. Such that if the
actual dimensions of the manufactured block differ
from the theoretical dimensions, the foaming ma-
chine may be adjusted. It needs to be taken into ac-
count that the essential parameter of a foam block
is its density.

- Manipulation operator: Has access to the positions
of the block, the orders to be carried out on the block
as to displacements, and the quality status of the
block; this parameter may be updated by the oper-
ator should any anomaly be detected in the block.

- Planning operator: Has access to all the plant’s in-
formation, so that optimal management of the blocks
may be performed. Manages the movement of the
blocks from the curing area to the storage area at
pre-determined times and from the storage area to
the processing area, taking into account the age of
the blocks.

[0050] There are also two possible additional access-
es:

- Administrator: Valid for the plant manager. Has ac-
cessto efficiency-related data as to the displacement
of blocks, conducted movements, exit of blocks and
manufacture of new blocks, workers’ efficiency as to
conducted movements, issued orders, etc.

- Web sales: to provide the client with access to the
information of the blocks (density, colour, dimen-
sions, age) stored for a purchase or reservation.

[0051] The advantages provided by the system of the
invention are the following:

- Controlling the plant’s stock in real time,

- providing multi-platform access to the information,

- issuing automatic work orders,

- providing bi-directional information between plan-
ning and block manipulation area,

- creating warnings to assign priority to older blocks
(3) or to identify lost blocks (3),

- preparing automatic reports on the efficiency of the
system.

[0052] Itis noteworthy that the present invention is not
limited by the embodiment disclosed herein. Other em-
bodiments can be made by those skilled in the art in light
of this description. In consequence, the scope of the in-
vention is defined by the following claims.

10

15

20

25

30

35

40

45

50

55

Claims

A system for the control and management of poly-
urethane foam blocks (3) in a manufacturing plant
that incorporates a foaming machine and a cutting
device characterized in that it comprises:

- a server (8),

- an RFID-label printer (4),

- at least one electronic device (5),

- an RFID label located in each of the blocks (3),
- at least two RFID gates (6) to control the en-
trance and exit movement of blocks (3) in a stor-
age area (30),

where,

- the foaming machine (1) is configured to send
manufacturing data to the server (8),

- the printer (4) is configured to receive data from
the server (8),

- the server (8) is configured to send instructions
to the electronic devices (5) as to the movement
to be performed by a specific block (3),

- the electronic devices (5) are configured to
send information to the server (8) on the position
and the moment in which the block has been
located in a determined area and its status,

- the RFID gates (6) are configured to send in-
formation to the server (8) as to the movement
detected in a block (3) going through an RFID
gate (6),

such thatthe server (8) controls the situation of every
block (3) in the plant in real time.

A system for the control and management of poly-
urethane foam blocks (3), according to claim 1, char-
acterized in that the data exchange with the server
(8) is carried out through a wireless network point of
access (7).

A system for the control and management of poly-
urethane foam blocks (3), according to claims 1 or
2, characterized in that the delivery of information
from an electronic device (5) is performed by a reg-
istered operator.

A system for the control and management of poly-
urethane foam blocks (3), according to claim 3, char-
acterized in that it comprises a dimensional station
configured to send data to the server (8) as to the
weight and dimensions of a block (3).

A system for the control and management of poly-
urethane foam blocks (3), according to any of the
preceding claims, characterized in that the elec-
tronic device (5) is selected between a notebook, a
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tablet and a mobile phone.

A system for the control and management of poly-
urethane foam blocks (3), according to any of the
preceding claims, characterized in that the server
is configured to send warnings in the event of a block
(3) exceeding its defined length of stay in an area
(10, 20, 30, 40) of the plant.

A system for the control and management of poly-
urethane foam blocks (3), according to any of the
preceding claims, characterized in that the system
information in the server (8) is located in a database
accessible with different permission levels.

A system for the control and management of poly-
urethane foam blocks (3), according toclaim 7, char-
acterized in that it comprises an external user per-
mission level to access the information on the blocks
(3) located in the storage area (30) and to have ac-
cess to purchases and reservations.

A method for the control and management of poly-
urethane foam blocks (3) according to the preceding
claims, characterized in that it comprises the fol-
lowing stages:

a) issuing manufacturing data related to one
block (3) from the foaming machine (1) to the
server (8);

b)issuing datarelated to the manufactured block
(3) from the server to the RFID printer (4);

c) placing the RFID label in the manufactured
block (3);

d) having a registered user move the manufac-
tured block (3) to the curing area (20);

e) issuing instructions from the server (8) to
move a block (3) from the curing area (20) to the
storage area (30);

f) having a registered operator move a block (3)
form the curing area (20) to the storage area
(30) going through an RFID gate (6), said RFID
gate (6) issuing to the server (8) the entrance
movement record of the block (3) in the storage
area (30);

g) having aregistered operator issue to the serv-
er (8) the record of the location of the block (3)
in the storage area (30) by means of an elec-
tronic device (5);

h) issuing from the server (8) information on an
order;

i) having a registered operator move a block (3)
from the storage area (30) to the processing ar-
ea (40) going through an RFID gate (6), said
RFID gate (6) issuing to the server (8) the en-
trance movement record of the block (3) in the
storage area (30);

j) having a registered operator conduct cutting
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10.

1.

12.

operations on the block (3) in the processing ar-
ea (40);

k) having a registered operator conduct pack-
aging operations of the cut block (3) in the
processing area (40).

A method for the control and management of poly-
urethane foam blocks (3) according to claim 9, char-
acterized in that, after stage d), it comprises the
following stage:

1) issuing to the server (8) the record of the lo-
cation of the block (3) in the curing area (20) by
means of an electronicdevice (5) by aregistered
operator.

A method for the control and management of poly-
urethane foam blocks (3), according to any of the
claims 9 or 10, characterized in that, during any
stage of the method, a registered operator sends
information to the server (8) regarding the defects
found in a block (3).

A method for the control and management of poly-
urethane foam blocks (3), according to any of the
claims 9though 11, characterized in that the server
issues a warning sign upon detecting that a block (3)
has exceeded alength of stay in an area (10, 20, 30,
40) of the plant.
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